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OkfiJs DRUG SYSTEMS 

Oral drug delivery systems are provided 
forced ol compositions fertiich include one or aore 
hydrophilic polymers, such as gel a t to f sodiutft 
CEirboxymethyl cellulo&e, carrao^enan or sodium 
alginate or mixtures thereof; an. ointment base such 
e& mineral oil containing dispersed polyethylene 
(PlastibaBe); and pullulan aa a disinter A t£«<? 
agent for the Composition* Such oral drug delivery 
compofiitlon* jnay bo uaed to deliver to the oral 
enuco*fc active ingredient* such aa steroids, 
an ti- fungal agents, anti-bacterial agents and the 
like . 
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ORAT, D RCIC DELIVERY SY Sl'gMS 



Thei present invention rtlatea to an oral 
drug delivery system which contains one or more 
hydrophilie polymers, an ointment bas<* r and 
pulla.\ac> us a disintegrating agtijit:, vhich aysteu. 
when applvcd to an or«l lesion, and upon absorption 
of vatw r has high oral tissue affinity so that ifc 
can retain active ingredients at the desired site 
for pro 1 d periods without causing undue 
irritation bo the oral mucosa. 



Pt'U$ delivery systems for delivering drug?; 
to the oral mucosa incluOe tincture a, buccal 
formulations and ointments. Tinctures are easily 
applied to oral lesions bnt may inge&ted into 
the body within a relatively short time after 
application* Buccal for nutations may be r^tairxed 
III the oral cavity for longer period ft then 
tinctures ? however, they are usually larger in 
size ann thus uncomfortable to retain in the oral 
cavjty and often Cause tissue irritation- In 
addition, tJl&y may be separated frotfi lesions by 
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salivB or; cither exudate. Conventional ointment 
foxTuu lationc may be readily applied. T-lourever P in 
tuany Cnycs r they also ma/ be readily rftfciOve3 from 
the oral cavity by w^uhanical moveroei^t CJ the oral 
5 tissue such as during speaking or eating. In 

addition, conventional ointments may bleed daring 
frtorage ox even a. Tier application. Efoi'coVec« 
bleeding of active ingredients from, ointments after 
. implication to oral lesions may cause active 
10 ingredients, to be separated liom such lesions and 
carried by saliva to other locations in the oral 
cavity, 

A discussion of prior art patents relating 
to various drug delivery systems' including oral 

i-5 delivery syatetns and/or oral adhesives follows. 

U. S. Fatent Xo. 3,029,157 to Stftinbardt 
discloses anhydrous adhesive pharmaceutical 
Vehicles epeci£ic&Lly designed for adharing 
active ingredients to the oral mucosa which 

20 vehicle* are formed of an intimate fixture of 

gelatin and a topically-acceptable vehicle such as 
petrolatum, lanolin, benzoin a ted lard, 
hydrogenated cotton seed oil, carb oxymetry 1 
cellulosa, pectin, karaya guca, tragacanthr Irish 

25 moss extracts, alginates, polyvinyl pyrrolidone r 
caxbo gum r guar gum and pre~trcitted water- soluble 
starch. Active ingredients which may be carried 
by such vehicle* include antiseptics, anesthetics, 
steroids f hormones and antibiotics. 

3D U. Patent >fo. 3,029,183 to fcyr et al 

discloses gelatin oral adhesive pharmaceutical 
preparations which indude an itttijnata admixture 
of parti cxtlate gelatin vith mineral oil containing 
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t>iar.*keirin9 agent:. ::**ch a a poi yrtfchyl en©/ aiifp^rr.fctf 
thfeTCuu. Cyr .\1 indicate that portions t>f the 
g&^abin may ho substituted by other gum a sui-li 
carbwrymetbyl r:«nvlose, pet:t:i.n, fcaraya gum. 
tY*ngacanth, Irish most* ext.*octs, alginate*:, 
polyvinyl W x.rr> I idone, C^rnb rjum, guar gum nnd 
p.* treated 1.* r-soluoie ftUircb. 

U. S. Patent tfo. 3,012 f S54 to Cyr efc al 
discloses « long-laatiiag troche vivicii contains a 
medicament nnd equal portions of pectin, gelatin 
*tud car b d j<ynie toy lcellu loser the troche interacts 
with saliva to dissolve In the mouth to form an 
adhesive composition which secures and ratals the 
medicament to the oral mucosa. 

S. latent No, 3,934 f S7X to Chon disclose 
a liquid carrier for a diagnostic or therapeutic 
a&ent which liquid carrier includes a fine particl 
size hydrooolloid, aucu as a cellulose ether, 
suspended in a Jicm-tiqueouB vater-i7nrci<sc£ble wobilfc 
liquids When & composition containing the 
diagnostic or therapeutic agent in the liquid 
carrier is lundo to coutact a moist surface, the 
cnobQtt liguid ist drained *£t and the hydrocolloid 
C Carrying the diagnostic or therapeutic Agent) 
attaches itoelf to the surface. 

V, S. Fatem. Ko» 4,S42,030 to Jackson et a J, 
discloses antifungal! suppository formulations 
vhich are substAti Lially fr^e Of veater which 
include an antifungal agent such qe nystatin 
together with a hydrocolloid, such ?<$ sbdium 
carboxywfrthyl cfelluiose or hydroxypropylcnethy] 
cellulose and a low m*]ting suppository base. 
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?ulLu2an is a polysaccharide which is a 
linoar (poly) roaitcitriost* linxed through a-(l-»<>) 
bonds o\\ terminal giycopyrftrjosyl groups 0/ tJle 
trisaccUaride 

»* Cf C% 

and licts a molecular weight ranging *j»m 30,000 to 
700,000. It. Uxue has Ul* structure 
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Pullularj has been used in various pharma- 
ceutical pr#i&>nxation3 including those disclosed 1J> 
the; fo 11 ovim? patent. 

Japanese Patent 611 OS 71 o as signed to Tai.snO* 
Pliarmaceut KX disc)wes suppositories for 
treatment of hemorrhoids containing polyviny] 
alcohol. (PVAJ. pectin, methyl or ethyl cellulose, 
polyvinyl pyrrolidone, pollttlan nnd/or tragfioanth 
rubfcer and an oleaginous base r such as cocoa 
butter, lauric butter, hardened oil, £<iULy 
glycteride- or water soluble bs.s<s such as 
polyethylene glycol- 

Japanese Patent No- 6X112 012 assigned to 
Gelia Shiny aku Kogy discloses peroral Blow- release 
tablets containing (a) aq activs ingredient, (b) a 
mono-, di- or tri-ester of sucrose such as sucrose 
mono-, dj- or tri-pa Imitate ox stearate, and/or an 

C higher fatty acid and {O a water-soluble 
high molecular weight substance such as 
hydroxypropyl cella3osc r hydro* ypropylme thy 1 
cellulose r polyvinyl pyrrolidone, methyl 
cellulose P pullulate, dextrin, polyethylene glycol f 
gm *rabic, guar gam or mixtures. 

Japanese E-ateot Mo. 60123417 assigned to 
tfitto Electric lx\d XK discloses © percutaneous 
drug delivery device which contains a 
pressure-s^nat tive adhesive layer vnlch includes a 
vater-soluble high molecular weight substance 
formed of A monomer having an ethylenicaliy 
unsaturated double bond and/or polys accharidfcO 
such as polyvinyl alcohol, poly (math) acrylic acid* 
sodium poly{methy)rv;rylote, eTai'ch, pullulan, 
agar-«gar or dextrin. 
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u. 5. Patent. No. 4,540,602 to Kotoyama 
5bi nk-.su «t fti disclose a pvocas.it for pi-epairing « 
pl>£irrriacent3r;:tl coiupoc * t,ion contai nirjcf a &olid drvcr 
in the form of finely Evicted pacticles no greater 
1-hon 10 micLans in diameter, wherein a solid drug 
Khich irt substantially vate*- insoluble is 
dissolve in a Jaw-boiling hydrophobic organic 
solvent, the resulting solution is emulsified in 
water in the presence of ft water-soluble high 
molecular vfcicsJit substajjc*? Khich j© liydroxypropyl 
cellulose, znetJiyl cellulose, hydroxyathyl 
cellulose, liydroxypropyl methyl Cellulose, 
hydroxypropyl ethyl cellulose, c arboxymethy 1 
cellulose sodiuhi $zlt t alphas fcarch, hydroxypropyl 
starch, pullulasj, gum ar*J>io, tragacantu gum, 
gelatin, polyvinyl alcohol, polyvinyl pyrrolidone 
and mixtures thereoi and water is thereafter 
r amoved. 



In accordance- with the present inverjtioa r a 
long-lasting bioadhasive oral ointment formulation 

provided which upon absorption, at water has 
improved retention of water- soluble or water~ 
.insoluble medicament at a d^sitod treatment site in 
the oral cavity while causing leas tissue irrita- 
tion than prior art formulations, rh« bioadhesive 
oral ointjuent formulation of the invention formed 
of a water-soluble or water- insoluble therapeuti- 
cally active inf?r&dient or tn&dicacnent,. a water- 
soluble or water-in soluble hydrophilic polymer or 
hydro colloid which hydrate fc, becomes adhesive and 
increases retention time of the medj earnest nt the 
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treatiaejjtv eitA. pullulan a* * disintegrating a^ent 
end tr> oiiruiien t base campo** tion. 

2hu3 P in eseenc*, £:ho ointwent formnDa- 
ti<>« or the Invention is «H.?ily Applied *nd soon 
rtftor application at tJm r*csir«d siL tt j accordance 
vuth the aid of the pui^ulan release*; * hydrophilic 
pnlymer or hydcncolZolti which adhere* to the 
iu^mbrsnea at the desire site and retains a uniform 
distribution of medicAjnent at the desired site to 
provide ions-laBtixig treatment, 

The pullulan essential in the ointment 
formulation of the invent? on. It acts as a 
disintegrating agent which controls th<s 
disintegration of the ointment formulation to 
release Uydrophilic polymer and active 
isigredifcttt. r Ihe puliulan may be present in an 
amount within the range of from about 2 to about 
27% and preferably from about 16.7 to Gboxit 21.6% 
by weight', of the ointment forituilabion. 

The ointraont formulation of the invention 
will also ineludo a wate*- soluble or vater- insoluble 
Inedicament in An amount within the range of from 
about 0,05 to about 25% by weight, and preferably 
frora about 0.05 to about 5% by weight, depending 
Upon the particular medicament employed, « hydro- 
Colloid to linpart adhesive qualities , such as 
gelatin and/or sndiute carboxymathyl cellulose, 
carrtf gcenan ox c odium alginate, in an amount vithin 
the range of from about 5 to *bout 60% by veigbt 
and preferably from about 15 to about 55% by weight, 
and more, prefer ably from about 18 to about 44£ &y 
weight, and An ointment in an amount within, 

the xangs of from about 25 to about 7U% jay weight 
and preferably iron* about 50 to about 65% by 
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^ei^/ijt, all of the: above % bring ba*e4 on the total 
wejqht of the. ointment farcnulation. 

Thft medicament which may ne vcnployed in tfie 
ointment ^emulation of lh<? inventing may be 
wnber-i:oli<Me or vAti;ez-ir>Bolut>] «■ und may include 
antirumral agent * , such as amphotericin B, Latin, 
griieofulvin, miconazole, fcetoconazole, tiocunazole, 
ecotiHzvle, clotrimazole, and olJicr macro UOe 
antifungal agents, antibacteriale (such lis nistroni- 
dftftplc, penici ILins, ampj.cllLin, neomycin, 
erythromycin, wup.trocin. tyvothricin, gramicidin, 
cephalosporins, gentantycin mad other aminoglycosides, 
iiciti -cancer cgents (such a& S-fluorouracil ) , 
anti- inflammatory agents (such as hydrocortisone, 
other known steroids Buch a$ prednisone, predniso- 
lone, triamcinolone, dsxamethaaone, *a<i 
betamethasone) , hori&ones (such a* Otstriol). 
analgo^ic and an ti -inflammatory ogonfce auch 
acatai&inophfea, phenacotin, aipirin, anonopyriiiD, 
suipyrine, phwiylbutaao&c, maf enarrdc acid, 
flufenaotic acid, Ibxifenac, ibuprof«n, indometaacin. 
colchicine r and Probenecid , and onti -viral Agents 
(such <is acyclovir, ribavirin, trifluoroLhyridine 
or adoxuri4ino> antiseptics, hexachlorophe^e, 
tetramethyl tbiuromdisul fide, bentalkoniuiti 
chloride, tfaimerosal, hexylresoxcinol, crefcols, 
sine Oxide, methylene blue, boric acid, 
Chloraznine<rT, gentian violat, phenyl mercuric 
chloride, phenyl mercuric nitrate basic, 
acri flavin, sodium perforate, metallic pevoxictes 
(e.g. sodium poroxide), sodium permanganate, and 
the halogens. The medicament will bo present in hu 
amount within the range of from about 0,2, %a about. 



131.3^0 

£'A5i 



ami preferably frora about D,2 to about 1S% by 
voi^C depend! o$ uppn the particular medicament 
employed and the desired site of action. 

ointment formulations containing such 
Medicaments in accordance with the present 
invention amy be administered up to two times j>er 
4ay cr convenient, regimen. 

The hydrophjilc polymers or hydro cello Ids 
vhich may be present £n the ointment formulation 
of the invention <sre water-swell able polymeric 
substance* aucb 4$ cellulosic polymers *n<3 guma . 
The hydrrcolloid will preferably coinpris© gelatin, 
Cellulose polymers waich are cellulose ethers much 
As methyl cellulose, cellulose *lkyl hydroxy late* 
such aft hydromethyl propyl ceUuiose, hydroxypropyl 
cellulose*, hydroxymethyJL C&llulciBe or Jiydroxyethyl 
cellulose, cellulose aikyl carboxyj Ates auch as 
carboxymeLhyl cel^luss and carboxyethyl cellulose, 
and aiXeli metal salta of cellulose alfcyl 
carboxylste*, auch a$ sodium carhoxy methyl 
cellulose And sodium CArboxyethyl cellulose, or 
acrylic acid hamo- or Copolymers or alkali met&l 
salts thereof. 

It is to be uttdftrxfcood that Oliver known 
hydrocol.loids may be employed in the present 
invention, including, for example, gum acacia, 
carrA^cenan, guar gum, gum tragacantVi, g-um xantban, 
pectin, ammonium or sodium alginate or mixtures 
thereof. 

Preferred hydxocolloids uro a mixture of 
gel a tin and sodium carboxy methyl caI]ulo*«, 
carrageftiiA/i and/or sodium alginate wfaexein the gel&tii 
is present in an amount within the range of from 
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about 2 to about 27% by weiqht and preferably from 
about 10 to about Z2% by weight of- the 
hydrocollcdd mixture and the sodium carboxyinfcthyl 
ceHuifftso, CArr^qecnan and/or sodium al$iiiabe are 
present in an amount witiiin the rang* of from 
about 2 to about 27% by weight artd preferably from 
about 10 to about 22% by weight, of Lhc liydrocol had 
mixture. 

The- ulntroent base suitab)* for use herein 
may comprise any conventional oiatnent formulation 
suitable for use in the oral cavity, such as 
disclosed in Keraingtoij ' & ThantiACeutical Sciences, ;r 
sixteenth edition (Hack Publishing Co., P21, ) . 

referred ointment bas* formulations are. set out in 
U. S. Patent Nob, 3,029,183 and ? f 628,167 and 
comprise mineral oil containing a thickening &<jent 
dispersed therein, rhe thickening agent will be 
present in an amount n£ from about 0.25 to abcut 
$0% of t the oojnbined weight of ariineral oil and 
thickening agent. 

The o£3s vfhich »ay be used and Khich are 
embraced within the term "mineral oil" a& used 
herein arc the oils vhich axe liquid at fcny 
temperature in the range ftcjn 0°C to 60 °C and 
which are essentially hydrocarbons occurring in 
Jnineral oil, their rii*ti21ates ^d their cracked 
or polymerized derivatives, an example of the last 
being polybutene which includes the polymers of 
butylene and its isomers. The mineral oil may be 
Of any desired character or viacoity, from one 
which is a thin liquid to onft vhicb is so thick 
that it doe* not flov at ordinary tender* ture 
(2Q*C). 

Thickening (gelling) agents utilirable f,or 
dispersion in the mineral oil include, inter alia 
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poraf/in wax, amorphous vox (e.g. microcrystalLine 
Kax), ozvkorite. animal vraxes (e,y, booawaxj, 
vegetable waxes (e.g. castor m), and hydrocarbon 
polymery (o.g. polymers of ethylene having an 
average molecular weight vax-yimj from 3, sod to 
20,000 and polyisobutylen* of a high molecuJot; 
weight)* TJ^e preferred tiuekcrjjLng agent is 
polyethylene l\«ving a nsolecolor veight oC et 3<5a«t 
3,500. 

A preferred ointanent base formulation 
comprises rtJ ncral oil Containing polyethylene 
having a molecular weight of at least 3,500. An 
exai?4ple of &uch art ointment is Flastibase SOW 
(distributed by K . Sgaibh & SonB, Inc.). 

Pre Jarred ointment f emulations of th<? 
invention Arc set out hedOw. 



wg/ointfoent 

Ingredient for niulAtion ... 

Wedicdiactit 0.Q5 to S 

(Triamcinolone Acetanide to 5) 

PUllulan X6-7 to 21.6 



Sydrppbilic polymer 15 to 55 
(sodilw carboxynoethyl cellulose, 

Carrageen an and/or sodium alginate {10 to 22 

and gelatin J 10 t0 2 2) 

Plaetibase SOW 44 to 54 

The ointment formulation Of tho invention 
may be prepared by employing conventional 
ointment formulating and processing techniques. 
The active ingredient , pullulan and hydrocoHoid 
Mft added to the ointment vehicle and the mixture 
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*s rtiixod according to loiovn procedures to prepare a 
homayon*ous ointjrittnr. formulation. 

The oral rr>r.mu] obions of the invention will 
be i.n the form oJ* Hi>iao<?cnoouB pacta?: artf will 
a retain their Homogeneity vithout *> Deeding upon 
prolonged stot&qe. Moreover, &n will be shown in 
the ifccamples;. the oxstl formulations of this 
invention have excellent oral adhesiveness. uj>on 
application of Lhe oral formulations of this 
10 invention to the oral cavity, the formations or* 
retained for prolonged periods, Keeping their 
original* shape at the cits of application even 
*fter being heate<S by body temperature, and 
moistened with saliva* Accordingly, the oral 
l$ formulations of the invention will maintain its 

pharmacological efficacy at the site of application 
without being transforred to other locations in the; 
otal cavity. 
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TJxft longing" working Example r«pr3sent 
pro fen (hi ^mbodinie^tB or the present invention, 
unless t>Uxcr\*ise indicated, all temperatures <*xe 
expressed f.n clogre-es Centic?2adc. 

Fxafuylc s 1 and a 
oral steroid ointment focmulatioufj in 
accordance with the present invention having the 
following compos it ion were prepared tis described 
below. 



frarte by Weight 
Ingredient Ex. a Ex. 2 

Triamcinolone acetctjido 0,1 0.1 

Hydrocollodd (sodium c ar boxy- 
roe thylcelLulosc and gelatin, 

50-50) *3.<* 25 

Pullulan K>,7 12.5 

Plaetabaae 50W ointment 

[mineral oil-95% 

polyethylene (K.w, 21,000 * 

5%>] 49.8 62.4 



The sodium carboxymethyl cellulose, '* 
gelatin, pullulan &nd ointment were Xmr-aded 
together until 6 Substantially homogeneous 
ointment was obtained. The re a f tar, triamcinolone 
acetonide Wzlb added Kith thorough mixing until « 
homogeneous ointment paste vas obtained. 
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Example 3 

Ac j oral ointJne>rt formulation of the* 
following campus it ion was prepared folloviiicj ths 
procAdor© of Example n except carrageen an v^s; 
employed as the hydro col 2 odd. 

Ingred ient Farts b y Weight 



Triamcinolone Acetonide 0-1 
nydxocolloid (carrageenan 

<ind gelatin, 50-50) 33-4 

Puliuian i$.7 

{Pla&tibase 5DW ointment) 49,3 



Exam p les 4 and 5 
oral ointment formulations of the following 
compos it ions were pi-epa^ed following the procedure 
Biroil&r to that described in £xa*upie l except that 
sodium alginate- was employed aft tltc hydrocolloid. 

Parts bv Vpight 



in^ dient Ex. 4 Ex. S 
Triamcinolone acetonide O.i 0-1 
Hydrocolloid (sodium 

alginate and gelatin (50-5D)J 33.4 25 

Pullulan 16.7 12-5 

Plastibase SOW ointment 4$,£ $2,4 



The adhesiveness and disintegration 
properties of the Oral ointment* prepared in the 
above examples vere determined employing the 
follovirjo procedures. 

Adhesiveness : A 10f> mg sample vas placed 
betveen two plsjstic plates of 3 cm in diameter. 
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The sample was spread to a film of 2 cm in 
diameter on one plastic plate and then c^ndvicited 
between the plastic pl^tet , The tvo plate* were 
stretched and the critical tearing force at the 
tfcwing instance (g/Citi 2 ) was determi^e^, 

Disintegration: A 20o j»g .'<A«ip]« (lxl 

2 

crtii > vas placed at the periphery of A plastic 
pl^te having a diameter of 12 cnx. rtw plastic 
pUte was dipped into water at 37*C and rotated at 
300 rpro in water. 'Ihe period of tiae at which 2/5 
o£ fcho sample regained on the plastic plate vas 
determined. 

Results : Following are the results of 
these samples t 



Adhesiveness X>i s integration 

2^ _(.g/citt 2 l . . (ndn.l 

1 66 45. 

2 65 45 

3 B3 40 

* 67 3S 



The above results show that the oral 
formulations of this invention have good adhesive 
atreaoth, and high disintegration resistance sb 
*e*n from the fact that they keep their original 
shape for a substantial period. 
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The *ml>c*Umr.nta of the iiv/&»l;ion in which an exclusive 

property or p/.\Vv5luqc js claimed are deJlineJ c<>T.V.»ws f 

A. An ortd. dxurj delivery system, in the v - 
form of an f>ral. ointment formulation, Comprising a 
medicament in an amount within the I'&nge- of from 
about: 0.05 bo about 2S% by wai g&t of the total 
/!orieiu2aLjon f a hydrocolloi 0 in an amount Kithin the 
r^ngc of from about 0.5 to about 60J£ by weight of 
tho formulation, pnlluldn in an amount within the 
XAngo of from about 0.5 to about 3l>% by weight of 
the formulation, and an ointment base therefor, 
whereupon application of said formulation at th« 
desired site of action in the oraj cavity, said 
ointment formulation with the help of the pullulan 
and water causes said hydrocoLloid and medicament 
to be released and to adhere to and be retained at 
tho desired site Of nation- 

2. The formulation a? defined in Claim 1 
wherein the medicament is an antifungal agent. 

3. Th-e formulation as defined in claim 2 
v/herexn the antifungal agent is nystatin, 
clotrimazole, amphotericin B, miconazole , 
ketoconazole or griseofulvin* 

4. rhe formulation as defined in Claim 1 
wherein the medicament is a. steroid. .•■ „. 

5. The formulation as defined in Claim 4 T 
wherein said steroid is triamcinolone &ceL0nid«. 

6. The formulation as defined in Claim 1 
wherein said hydrocoiloid is gelatin, cellulose 
eth*r f * CcHuloee alkyl hydioaylate, a cellulose 
AlXyl carboxylate, an Alkali metal salt of a 
cellulose alXyi carboxylate, an acrylic acid hoao- 
or copolyu.tr or salt thereof, sodium alginate, 
carrageenan or mixtures thereof. 
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7* The i'oxifl illation as defined in Claim t 
wherein sail* hydrocoll oiti is a mixture of (relatin 
and sodSiian carbo*yTiiftth;yl celluloid, cwrn^ccnan or 
sodiwn n\ tjinate or mixtures thereof. 

5. Crhe formula tioo as de fined in Claim 2 
vberein said oinfcswcnt base is nri/vsral oil 
containing a 'ttiickoning ageivt. 

The formulation as defined in Claim i 
vbercin said ointment base is &inerot2 oil 
wnteining polyethylene. 

10. Tha formulation « defined Claiia l 
including otic or more antifungal agent and/or 
antibacterial agent3. 

11. The l'onnulcition as d&fjned in Claim l 
vbsrein the puliulon is present- in on amount 
Within the vfcugo of from about 2 to about Z^Z 

by weight, 

12- Tbe foroctulation as defined in Claim 1 
Wherein tfc*e hydzocolloid is present in an aiuount 
within Ui« range of *rot& about IS to about 44% 
by weight - 

13- The formulation as defined in Claim 12 
wherein the fcydrocolloid is comprised of from 
about 2 to about 21% by vaight gelatit^ and from 
about 2 to about 21% by weight sodium 
carboxyrnethyL cellulose, carrag^cnan or sodium 
alginate or mixtures thereof, said % being based 
on the v/eight of the hydrocollDid mixture, 

14- lh& .formulation as defined ifl Claim 13 
wherein the medicament is Triamcinolone acetonide, 
the ointment base is mineral oil thickened with 
polyethylene and pullulan is present in en amount 
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withm vJ>c range or I'rom <ibo\xt 16.7 to about 21 *e>% 
fc.V weight of the total formulation. 



